The metatarsal cytochemical bioassay of parathyroid hormone: validation, specificity, and application to the study of pseudohypoparathyroidism type I.
The most sensitive method for assaying the bioactivity of PTH in unextracted plasma is the renal cytochemical bioassay. However, PTH acts on bone as well as kidney and clinical studies have suggested that the actions of circulating PTH level may be different at the two sites. We developed cytochemical bioassay for PTH based on the stimulation of glucose 6-phosphate dehydrogenase activity in the hypertrophic chondrocytes of the growth plate and the osteoblasts lining the metaphyseal trabeculae of rat metatarsal bones. The index of precision was 0.14 +/- 0.02 (SE) and the interassay variation was 31%. With this assay, plasma bioactive PTH levels in normal subjects and patients with primary hyperparathyroidism ranged from 0.5-18 ng/L and from 27-850 ng/L, respectively. Studies of patients with pseudohypoparathyroidism type I indicated that plasma PTH bioactivity in such patients is greater in the metatarsal bioassay than in the renal bioassay; no such differences were found in normal subjects or patients with primary hyperparathyroidism.